Introduction
Radiotherapy is one of the fundamental strategies in the treatment of cancer that is used in more than 60% of patients with this disease. It can be used with curative intention or to alleviate symptoms, always trying to minimize toxicity in healthy tissues.
In "classical" radiotherapy, essentially photons are used. Proton therapy (PTR) is a special modality of radiotherapy that uses heavy particles (protons) instead of X-rays. These particles stand out above all due to their characteristic dose distribution in the tissues they pass through, with the maximum dose being deposited before their arrest, what is called Bragg's Peak [1] .
The first proton treatments began in 1954 at the Lawrence Berkeley Laboratory (California). In the following years, different publications show that proton beam therapy can reach cure rates higher than traditional therapy in tumors located in areas inaccessible to surgery and surrounded by vital tissues [2] .
However, the use of protons in clinical practice has been very restricted, among other reasons, because it is a treatment that is difficult for patients to access because it is available in a limited number of centers.
In Europe, this treatment is available in many countries, being the most traditional France, Germany and Italy ( Table 1) .
The implementation in the near future in Spain of proton therapy units has led to the preparation of a document by the Spanish Society of Radiation Oncology on "Recommendations on the use of protons", with the dual purpose of reporting this treatment to professionals related to oncology and that serve as a reference to support the use of it. This document comes to fill an orphan space in our environment, despite the fact that in Spain a good number of patients for PTR are referred to centers outside our borders every year.
What are its benefits?
The proton therapy represents a potential clinical improvement of the radiotherapy treatment, since its physical and radiobiological properties have dosimetric advantages in comparison with the irradiation with photons or electrons of the conventional linear accelerators.
PTR allows a more precise and localized release of radiation, with a better potential distribution of the radiation dose in the tumor tissue and a greater preservation of the surrounding healthy tissue than conventional radiotherapy with photons or electrons. This characteristic would allow, in theory, the application of the same therapeutic dose with less toxicity or adverse effects and/or apply a greater dose of radiation without increasing the toxicity in the surrounding healthy tissues.
According to the above, the advantages of proton treatment would be the reduction of late adverse effects and the reduction of the risk of developing second tumors, due to a decrease in the dose to normal tissue. This becomes relevant in long surviving patients, especially in the pediatric population [3] [4] [5] . In addition, because of the dose limited to healthy tissues, an escalation of doses can be performed, making it possible to improve the control of tumors with histologies resistant to radiation, such as chordomas or chondrosarcomas of the base of the skull [6] .
Indications
Despite all the advantages discussed above, the emergence of proton therapy represents a recurrent problem in Radiation Oncology, since technological evolution is faster than the performance of clinical studies with the highest level of evidence demonstrating its clinical benefit. There are currently a limited number of studies comparing proton treatment with photon therapy. However, the dosimetric advantages objectified in practically all the possible tumor locations, advocates prioritizing the use of PTR for patients with high survival rates and/or young patients.
We must highlight two fundamental aspects to be evaluated in the indication of proton treatment: the prevention/reduction of side effects (late toxicity and/or second tumors) and the improvement of local control by escalation of doses in radioresistant tumors.
According to the American Society of Radiation Oncology (ASTRO, 2012), the use of protons is justified in those situations in which an advantage is observed and which are included in the so-called Group 1 of the recommendations. From SEOR, an adaptation is made based on four principles: tumors close to critical structures, need to irradiate the volume in a homogeneous way, reduction of the integral dose or in the case of re-irradiation. In this way, the use of protons in the following clinical situations is recommended:
1. Ocular tumors, including ocular melanomas. 2. Tumors near or at the base of the skull, including chordoma and chondrosarcoma. 3. Primary or metastatic tumors in the spinal cord, where the tolerance of the cord can be overcome with conventional treatment or in cases in which the medullary cord has already been irradiated.
4. Primary or benign solid tumors in the pediatric population, subsidiary of treatment with curative intent, mainly those located in the CNS and/or near risk organs (marrow, heart, lungs). 5. Patients with genetic syndromes with high risk of toxicity. 6. Patients who must receive re-irradiation, in which the dose that the critical structures will receive exceeds the tolerance dose.
In these, recommendations should be considered as a limitation, the fact of having to move the patient away from their family environment and care to receive treatment. In addition, in those care settings with scarce resources in PTR, a patient selection methodology should perhaps be established [7] .
Needs in Spain
After reviewing the literature from different scientific societies [8] [9] [10] [11] [12] , it is estimated that the percentage of treatments with protons in Spain is located in the short term in 2% of cancer patients who are going to receive radiotherapy and in the medium term in the 11% of patients, from a clinical prescription point of view. This would range from the most restrictive situation only with the standard indications, 725 patients, to include all possible indications with a total of 17,671 patients.
The number of patients treated per year per treatment room varies between 200 and 280 depending on the experience of the center. This would imply the need in Spain for a minimum of three treatment rooms, taking into account the more restrictive situation of the indications mentioned above.
This estimate is very conservative, since the commonly accepted indications for proton therapy have increased significantly since 2009 (date of the report of the Ministry of Health of the Netherlands, one of the most exhaustive) as demonstrated by the subsequent bibliography. Future revisions of this document will give way to new indications.
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